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OF PROJECT; UEUMOLOGICAL MECEAISMS IN EPILEPSY
04 Obectives: To atuf4 in =anesthetized animals the role of various cere-

bral structures in the onset) spread and clinical manifesta-
tions of the epileptic attack. The relation between cere-
bellum and cortical motor areas will also be considered.

ABSTRACT OF ESLUS

The present project was activated en November 1, 1955, therefore we are

reporting only two months of work. In this period we have prepared five eats

and two monkeys with multilead electrodes implanted within the brain structures.

All the animals are alive and in good condition.

Method

The electrodes used are of two types: a needle electrode for iuplanta-

tion within ths brain and a plate electrode for implacement against the brain

cortex. Each electrode consists of six wires of enamelled stainless steel,

each vire being .005 inches in diameter and insulated except for 1 m. dis-

tance at the tip. The exposed tips are in turn separated by an interval of

2 mm. for the motor area and 1 mm. for the cerebellum. The six wires are

enclosed in polyethylene tubing and the total diameter of the needle electrodes

lying inside the brain is .5 mm. The six wires are attached to a sub-minia-

ture radio tube socket which rests on the outside of the head of the animal.

By mewts of this socket, connection is made with the stimulator or with the

electroence;halograph. These nebdle electrodes are implanted within the 1rain

with aseptic precautions, vitr, the enimal under anesthesia and using a Horslny-



Clarke stereotaxlc instrument. Needle electrodes are implanted in the motor

area at the coordinate A-251 lateral 5. In the cerebellum the needle alec-

trodes are implanted with a 15 degree angle at a level varying from 3 to 6 M.

above the 0 plane, 7 to 10 mm. from the middle line. n three cats plate

electrodes were also inserted under the dura A the ansiform lobule of thi

cerebellum. The use of two Grass type B-4 stimulators with stImulus isolation

units, type -Aj, allows the parameters of stimulation of the two areas to be

varied independently. A rely is used when similtaneous firing of both stimu.

lators is desired. A rotor timing device is employed to ensure a one minute

delay between stimulations, as well as a two second stimulation period.

Electroencephalographia recordings are made on a console model IID,8 ohanel

Grass reeorder., and they are monitored in a 2 beam Dumont oscilloseope type 3M.

Motor D ,~ects as a Result of Electrode la lntation.

No ebservable detitmental effeetr were caused by Implantation of needle

eleatrodoe in either tU serebellus or motor areas in the cats or monkeys.

Plate electrodes ware enloyed in the cerebellum and not in the motor

area. in several of the amimalm so studiedp it wan found that a hind limb

deficit occurred with Yo opparent canges in the fore limbs; this defi t in the

hind limbo ws observed 0^1y when tM aima atemped volunary movement. We

ttptimg to walk, a* extension of both hind limbs occurred which seemed to I

cieak my further fo W povement. For about % wek followin electrode iV-

planutiou 4egUt% equllbstert weve coted i fvral of the axims$.

They tezded o fall to the side in which the plate electrode had been implanted

•in the cerebellum.

The byperexteraiU&,ity noted above appears to be in acr.ordances with

?ultonc (i) oemteation, based on his extensive ablation studies on the cere-

%iellum, that the greater tonicity of the anti-gravity wasculature occurs as a

result ot her;4xcitability of the stretch receptors. A similex effect of
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cerebellar ablation was noted to occur in the placing reaetion, which also

become hyperreactive.

Elctroancephalographic Recovdings

In the literature there Is little information concerning the similtaneous

eleotrocorticographio recording of several different points of the cerebruw and

cerebellui in unaneatbetized, unrestrained animals. In monkeys we have seen

7 that it is difficult to avoid movements artefact and therefor* restraint was

necessary in order to get good reoordings. The cats in general lay down peace-

fully without restraint and were not disturbed by the presence of the electrodes

nor the connecting leads and recordings were easy to take.

In this emnner we are acoumuleting data on differont days, which will be

used an the baseline for our future studies to learn possible changes induced by

electrical stimulation of different points, and eventually by administration of

drugs. A very pleasant feature is that recordings we, alike on different days.

Results of Electrical Stimulatic*i

The elects'Joal stimulation of the superficial and hldden motor cortex in

the cat .voked a wide variety of movemente. The hind limbs were mainly repro-

sented in the hidden prtions of the sulrus cruciatuse and the face ant the fore

limbs wore reproexnted in the inferior part of the sulaus presylvius, aoafirming

in thim way some of our previous studies. The effect of stimulating the care-

bellum in which our collaborator Arnold Schulman has been mainly engaged, has

bnen very Interesting. The .mtor efffects r sulting from stimulation of the neo-

,f-rehellum were indistinguishable in most respects from those resulting from

wcb or zorti-al stimulation. At tlhreshold value, the movements were well coordin-

atej an-, o'curret only during et: r~lation. At higher voltages, after discharges

nciur, ojik at ntill highe I 1i.1lation values cerebellar sul. os of th3 type

deccribed by Clark (2) werr brought about.

~~ I ~~Th,, u'torvi-M. fKilV~h~rom the (%erebellum coni±ste1 -r o 'eTn tV,~ u-)4m jj th wt .
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licking, mquinting of the eyes, movements of the facial musculature, ecratching,

ad flexing of both the fore and hind limbs. These motor effects appeared upon

stimulation In a manner similar to movements resulting from motor cortionl otimu-

lation; the characteristics of the responses were in fact so similar that by

only observing the evoked responses it was not possible to guess whether the

t oerel.llum or the cerebral areas were stimulated. It can therefore be stated

that the movements elicited from the necerebellum did not lack the explosive

. I quality of thoce resulting from motor cortical excitation.

Although the same points in the cerebellum gave the same motor responoes

at essentiall.y the ase threaholi of stimulation on sucessive days of atimula-

4: tioup no clear out spatial representation of movement was apparert In the neo-

cerebellum. While there yaw a tendency of the head and fore limb movements to

occur from the more anterior portion of the ansiform lebule and Sor the poster-

ior portion to elicit posterior limb movementp no definite statements can be

made at this point as to how definite this representation actually is.

Mimultaneous timulation of the Cerebellum and ootor Areas

Simultaneous stimulation of both the cirtbrum and neoCbrmeallum van earried

out utili%ing 'wo stimulators of identict.1 design, thereby allowing the indepmn-

dent variations of the Vrmuters in each area. Simultaneous fiting of the two

ntimulators wat aecomplished by means of a relay device. The areas were stimu-

lated at constant one minute intervals for a period of two seoends by ieai v

a rotor timing device.

Control periodu, equal in length to the experimental period, were first

run for a gIven set of points in the cerebellum and motor areas. The constancy

of the threshold of stimulation; as well as the ampltude of thA rAsponne was

not(id. It was found that the zaniml could recover completely from this control

study relatively rapidly (in an hour) but to ensure an adequate recovery five

hours were aliowed berween the control ind experimental periods.



I Stimulation of points in the cerebellum and motor areas at values determined

during the control period and then rechecved immediately before the experimental

period resulted in rather consistent results. It was found that stimulation of

the cerebellum at 59t 1.00%,, and 110% of its previously determined threshold

' iralue oaused no changesi in the threshold for ras'ponse emanating from the motor

cortex. The cerebellar and cerebral motor responses omnurred in an independent

but well coordinated manner. For example, if the cerebellar area in question

gave a turning of the head to the right, and the motor area a lifting of the

right forepaw, then simultaneous stimulation of the two areas resulted in a

• well coordinated movement In which the animal simultaneously lfted Its right

I5 forepaw and turned his had to the right.

PLANS rM FtU ,

In only two months of work naturally the project is in its very first

stage, and our plans for the future are as stated in our original proposal for

' arontraot.

The only departure is in the study of anoxia anoxia which was dependent

on the availaLbility of the ntrato-chember. Thi a chamber Is no loner in use

and tha University is planning to remove it. Therefore we shall devote all ou

time to the other two problems of our projects namely, neurological mechanisms

in epilepny, knd relations between cerebellum and cortical motor areas.
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